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^ (54) Title: MODIFIED ANTIBODIES RECOGNIZING TRIMER RECEPTOR OR HIGHER 
fi2 (54)S§^(7)«|*: 3»^*JsJlJl(Dg#{*^igiS-r^K^fetft 



(57) Abstract: A tandem diabody and a triabody to a TRAIL receptor, each showing a higher cytotoxic activity as a single molecule 

^^•^ than the full-length IgG antibody, are obtained. It is indicated that, in the case of aiming at inducing apoptosis of a cell via a receptor 
such as a TRIAL receptor with a need for the polymerization of receptor molecules on cell membrane surface for transmitting the 
cell death induction signal, an antibody facilitating the polymerization is useful. 
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m m # 



TRAIL-Rl (DR4i:%ti^tftl.S ;##ff :i:M2#fi?J . TRAIL-R2 (DR5. TRICK2 
^fc{tkiller;##rp^fife3— 5#M) . TRAIL-R3 (TRID, DcRl*fcf*LIT;##l1^JC 
3. 4. 6#M)&U^TRAIL-R4(TRUNDD^fc«DcR2;##f^:5:fife6*5j;t;?7#m)04 

0m)(D5^Xh^o 

[0003] TRAIL-Rl^t;^TRAIL-R2{t. ^J3^®7^>Kp<^^(death domain(DD))^# 

o y;^f^K-efe§TRAIL<DTRAIL-Rl^OTRAIL-R2---(Di|^'^i^J;<9. TRAIL-Rl^tJ^^ 
TRAIL-R2<D3i#:>fb;5^MS^tl/. 3A#:{bL/:iTRAIL-Rl^tJ«TRAIL-R2(Z)DD(C 
FADD/MORT-l^S|^^L. ^^8^^1511-^X^7°^— 5>^ib-C#|g1-^o 

KnT:i^h—^^:^i^X^Mmm^m^ (##ff JCM9#M) o TRAIL-RS^U? 

MMX^m^tLX\^ ^§TRAIL-RmOTRAIL-R2i:ttM^£«9. TRAIL-RS^t/ 
TRAIL-R4{*, JgMlje^f^. ii^®m^(-*5V^-C^^i.$tl-^ ffiMJ}S^-*5V^-Cf*^^ 
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^tl-CV ^/^V ^ (##ff ^fi^3- 5#M) o 
[0004] TRAILS:^^(C^i-§^yi^t3— ^/V^^lti^^^-efeSo Grifflthbfi^ TRAIU^S 

^mWJCmiomm)o Chuntharaopaie>{*. ffiO^jKy^;^— /^L-effi5K«(DT4< 
^7^-r^t^m^^tlX\^^ (##t^Jcmi2#M)o mRAIL-R2^#:tC0V^-Ctiit 

ni^mm^M^tvtim^mm^mi^hfhx\^^^o 

[0005] #rF^i^l:IS^<2^^^97/01633^ 

#^#fF:5:ifel:WUey Immunology, 1995^, Vol.3, p.673-82 
##f^:5:ife2 : Pan^)^, Science, 1997<^, Vol.276, p. 11 1-3 
##fF:S:fifc3:Pan^)^, Science, 1997<^, Vol.277, p.815-8 
##l^:XS^4:Sheridan^)^, Science, 1997^, Vol.277, p.818-21 
##fF:J:ili5:Walczakb^, EMBO J., 1997^, Vol.16, p.5386-97 
##f^:4:S^6 : Degli-Espostib^^, J. Exp. Med., 1997^, Vol.186, p.1165-70 
##f^:fi:ife7 : Marsters^)^, Curr. Biol., 1997^, Vol.7, p.1003-6 
##f^:J:fife8 : Emeryfe^, J. Biol. Chem., 1998^, Vol.273, p. 14363-7 
##W':5:ftfe9:Boderb^, Nat. Cell. Biol., 2000^^^, Vol.2, p.241-3 
##f^^SfelO : Griffith hM. J.Immunol., 1999^, Vol.162, p.2597-605 
##t^:5:i^ll:Chuntharaopai^)^, J.Immunol., 2001^^, Vol.166, p.4891-8 
##t^:S:fi^l2:Buchsbaum^)^, Clin. Cancer Res., 2003^, Vol.9, p.3731-41 
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^5-12-5merlCir^^tX\ 4j&(D^U"^^U^^M-i3^ir ^Tandem Diabody^i'^Mb 
MmM^MVX^mxmW<}^M^^^^^i±^^VfCo Tnabody^Tandem Diabody 

^S^W-yrVJ—KMVXh. Xriabody^Tandem Diabody/^i'(D'(S^^'fb^#:^^ T 

[0008] ^^x\^mmi^x'oMcm^i^i^. 

[6] scFvtti(Z)2o(D"Br^'^^/5»50— 2T5:y^(Dy >';^— -el^-^^tl/TV [5] \Z.^ 

C9] ^JSM-a-§P^;654o-efes C3] tClB^O^^, 
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Cl 1] TRAILS^#:jii^TRAIL-RlXf*TRAIL-R2-efeS [1] — ClO] <D\ 

Cl3] »;5Sffi^«-efe§ [12] ic|e4fe(D^#:, 
[16] iB^iJ#-^:6lCfE<fe(DT5:y^ia^iJ^^i-§^#:. 

[17] ia^ij#-^:8fctfi4fe(Z)T^ymsa?ij^#-r§^^^ 

[19] ^Ji$'a^f|5fi;6S3o-efc5 [18] fctB4g(D^#:, 

[20] ^M'^f|5^;5S4o-efe;5 [18] \Z.mm(DUW: 

[21] M;5Sffi»Ji^-efe^ [18] - [20] (D\ tb;5^tctdtfeo^#:, 

[22] [1] — [21] (DV^-f tl.^^t^td^(D^#:^3— Ki-'5JKyp5i^l^:t5^K. 

[23] [22] (^fB<fe(D7Ky^^i^::^-^Ki^hy^>'^>^K^^f4^T^vN^:/y^VXu 

[1] — [21] (D\ ^^f\.i)^z.t\m<DViW-tm^(D^^^^'r^^W'^^—Y'r^^ 

y^:J^W;^^K. 

[24] [22] */c{i [23] iC|B*<Z)jKyp?i^I^:^^K^-^tf -^i^^— . 

[25] [22] */ctt [23] {^tE4fe<Z))t?y^^l/:^^K*fc{i [24] {CtE^(D-<^i5'— 

[26] [l]-[2l](DV^-ftb;6^t;lBE«O^^^^W-r§. [Smm^ife^^ (-Mi-§o 

pCXND3^COS-7(^^AbTS!lS$tl//c*^;^. mock+M2f*mock(;iM2M:#:^^;!)nL 
fcW^. KMTRl db{iDiabody^is;!jPbfc|^J^. -^rUTKMTRl db+M2{iKMTRl dh\Z. 

[|2l2]Triabody:i3j;tAVhole IgG(D|0J|^^*|g'|4l¥#<Z)*^^^^i-0-efc5o 0^. 
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ScFvH5L^^Diabody^^;!JPbfc^JiS(CoV^-Cil!J^$tl.fcM^^ scFvH2L, scFvHlL, 
ioXXfscFvH0U'i^tl^iV\/H-VLTi\<D])>:^^-^/^^2 mer, 1 merRXlO merO 
Triabody^^;!)PLfc|^^. ^LT. Whole IgGf^Whole IgG^mMVfc'^ ^^^fv^ 

[|E|3]Triabody<i:Tandem Diabody^rfflJia^S^SttOltK^tf o/c|^^^^i-|E|-efe 
-So Sff'. scFvH2L, scFvHlL, :|oJ;tJ«scFvH0tt^;JX-?'tbVH-VLr^O!;>';^;— ;S:;e)S2 
mer^ 1 mer^U^'O merCOTriabody^^;!jPLfc|^IP:. ^UTTandem DiabodyfiTandem 
Diabody^^;!jPbfc^;^^^fo 

[|l|4]Diabody^;ft^3— K-r5:^SiS^lJ(D'f^^X@^m^e^i;i^Lfc|2|-efe^o 
[El5]|ll4(DM^OE|-efc§o 



[0010] TRPCL\^^m-w-^mmvx^mm<D^i^^mmir^T()K :^mn<7)^m^. 

^^5g(DTRAILS:^f*^^^l^1-5^#:«^ ^f*L<{i. TRAILS: 
^#:^^mi-§»i-m^(T^h— ^MSUt^tiO-efc^o TRAIL^^ 



:J3V >rB^$;n/'CV ^Sri:;5S^^>^^rv ^6TRAIL-Rl^/cf^ 



wiHji^^is. mmm. ^^m. ^^^m. TumT^^m. 



tUAZlJI^S. tilgSS^ nfesS*^ $J:5 
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[0011] (1)TRAILS^#: 

:^mm{C^\^^X^ TTRAIL^^^J^fi. TNFMTJ!Kh—v';^fl^y;5;VK (TRAIL 

X^^o ^^^M<^inTRAlL^^i$H-i, #*b<{*. J^T^^GenBank Accession#-^-e 

^^^thX\^^^iihTRAiL^mi^<Dr^ymM^^\^^ir^^])^^^}'^^mmir^h(D 

-efe§:TRAIL-lg^#:(NP_003835) , TRAIL-2g^^ (NP_003833) , TRAIL-3g^ 
#: (NP_003832) , TRAIL-4^^#: (NP_003831) „ 
[0012] (2)^^ 

mi^^Tj^-rrn'O . ^J^n—^jv^W-. :^V^n—^jvUW: ^W-^^W-i^^^y^W- 

(DW:^^im.W-X-h^o 

[0013] ;^^5i3(DTRAlLS:^l*:^B^i~§^y^ti— -^/^^U^^4<y^n— 
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■So 

So i^i^^J^^PBS (Phosphate-Buffered Saline) ■^^m-A^:^^<^M 
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MK.it. P3 (P3x63Ag8.653) (j. Immnol. (1979) 123: 
1548-50). P3x63Ag8U.l(Curr. Topics Microbiol. Immunol. (1978) 81: 1-7). 
NS-1 (Kohler and Milstein, Eur. J. Immunol. (1976) 6: 511-9). MPC-11 (Margulies 
et al., Cell (1976) 8: 405-15). SP2/0 (Shulman et al., Nature (1978) 276: 269-70). 
FO(deSt. Groth et al., J. Immunol. Methods (1980) 35: 1-21). SI 94 (Trowbridge, J. 
Exp. Med. (1978) 148: 313-23). R2 10 (Galfre et al.. Nature (1979) 277: 131-3)^^5 

^<D:^&. ^■yx.tf . -^—9— t^/^:^"r4l^hCO:^iM (Kohler and Milstein, Methods 
Enzymol. (1981) 73: 3-46) ^K^^X^X^^^t^b^X^^o 

[0018] j:«9*#:e^i^(i. mx.it. mmm^itmMm-^i^^M(D^^T . m'^(D^mmm 
d^-<^-<7v:x (Hvj) W;e»5i^ffl$ti.. ^i^'mWi^^K)m^^^^u^^fcmz.^y?^^7v 
^mm^it\iM\^n'&i-^^ti)^x^^. m^\t. ^^^—^mm^nx^x^^mm 

Oii5itt;i^?jg/<eRPMI1640i3g^|g. MEU^^W.^'^^m^^^^f)^. ^<Di^. ^CD® 

m (PCS) m<Dskm^m^i^^mi^ijnx.xi^x\ \ :^m'mm^m&A(7)^^T^—^B 

1000-6000@iS) ^ii^30-60% (w/v) COm&X^MV. m^^^^ti^^oXmm. 

ife-^^frv \ g mt-r^m^mM (^^'1':/yK— ^) ^ff^^$«o ^x. mm^^m 

^t^m^m.) xm^ir^^tlcx^mmr^::.t^^xt^o ±mHATm^'i&X(^m^ 
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^#fFt±lM<5!^W#-^WO 94/25585 WO 93/12227 WO92/03918 

"^^Am. wo 94/02602 o 

(D:}ymi^l^fcm^m^\^. ^C)i§*_htt^bT^y^p— :^7^^ft:^#'5;^^!fe^s$>'5 

o 

[0021] ^#:itfeT-^^^'i'y'yK— ^^^biJ^n— ^^'i/U ji'^^cC-^:^^— (cim^iA^-f^MS 

(Dlm:i^t\^Xi^Mir^^th^MXh^{m^\'£. Vandamme et al., Eur. J. Biochem.( 
1990)192: 767-75#M)o 

^^(D:)7m. Mx.lt. i/T^v?^M^>il^fe (Chirgwin et al., Biochemistry (1979) 18: 
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5294-9) , AGPC& (Chomczynski et al., Anal. Biochem. (1987) 162: 156-9) j:«9 
^RNA^MMl^f^^^ mRNA Purification Kit (Pharmacia^) ^^^^L-X g 6^<D 
mRNA^MM't^^t-^^X^^o ^/c. QuicliPrep mRNA Purification Kit (Pharmacia^ 

hj&^^m0^m\^x^iP^mM(DcDUA^^m-r^o cdna©-^^}*, amv 

Reverse Transcriptase First-strand cDNA Synthesis Kit (^"ih^JL^^tt^) ^•^ffiV'> 
-C^f 5-i:;65-e^So *fc. cDNA(D'^^:j3j:I]?iii|r@{*, 5'-Ampli FINDER RACE Kit( 
ClontechM)^>SV\ PCR^^IJ>ffiLfc5'-RACE?i(Frohman et al., Proc. Natl. Acad. 
Sci. USA (1988) 85: 8998-9002; Belyavsky et al., Nucleic Acids Res. (1989) 17: 
2919-32) m^X^no^t^^X^^o MV^T. UhtlfcPCRm^^^hB&3t'f-^DNAm 

[0022] ^#:itfe^(D^mtt> ^w-mm (H^) -^tditmm i^m ^=^—v-r^DnA^m^ 

fei^b-cb J:v > (wo 94/11523 ^<km.^m)o 

[0023] «p^«^#:(cfi, ^mn(D^w-tm^^\^mxh^ . f)^^mviW-(Dr^ym. 
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:5:fifc (Wilbur and Lipman, Proc. Natl. Acad. Sci. USA 
(1983) 80: 726-30) tCtflft(DT/P':=fyX-^MV^§;ii:/^S-et§„ ^(DXt)fj:^mm(D 

[0024] ^mmm^. mmmmm\t\~t.n^tti:^^m^^mn(Dm.w-tmm(^^m 

[0025] {2,)^W-(D^M 

[0026] UAKD^^K^ ^W^(DTY<ML^m'W^UW.ir^^W-\i. TRAILg^f^-^cDl^-^ 
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[0027] {z)-i.^^ymW-m:^Wt^W- 

o 

[0028] rfch^b^#:j ^(i, (reshaped) th^^*:^t>|^$n5. Lib^^ S 

^(D^W-. ^!jx.(^V!>^^^(D^M'l4^^'BS^(CDR;complementarity determining 

region) ^th^#:<DCDR-^#*Sbfct<^'Cfc5o CDR^|R|^i-'5fcJs?)(D;^|fe{*<^^ 
'C$)'S(KabaL el al.. Sequence of Proteins of Immunological Interest (1987), National 

Institute of Health, Bethesda, Md.; Chothia et al.. Nature (1989) 342: 877) „ ^/c^ 

^(D-m.^tm.B^^m^^m^-h^ik^-^^-hh {m'ymtmm'Jkm^^-^-p 125023 

wo 96/02576 -^<2^##M)o ^^X-<k^(D:}3m\^Xy) . '0«Jx.}i\ -^^^^i^ 
(DCDR^^^U. f^CDRi:thirL#:0:7W— ^17— (framework region ; FR) 

b-CffiV^-CPCR^fe{Cj;^9'^j^i-Si^;^)5-C$§(W098/13388-^^$B^;l3S^(^;^&^ 
#M)o CDR^^bTiS^$tu^thin:#:(DFR{i. CDR;6S^^/^^MI^^§5{iL^?10^ 

?F^^-rSJ:5i-^ ^^(DBr^lS:®i-43(t^FR(OT5:y^^e$C^bTt)j;V^(Sato et al.. 
Cancer Res. (1993) 53: 851-6) o ^^-e#SFRctJ(DT5:7^^X(^f*. ^Mi^WM. 
^-N^^^B-n t^J:^9*^'n'i"5§P5>(Amit et al.. Science (1986) 233: 747-53) , CDRl# 
5gi^J^#*fcf*#ffii-§$|5^ (Chothia et al., J. Mol. Biol. (1987) 196: 901-17) & 
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(3)-3.^C:^3V^T*^^e)-tm^i-5o th^#:fe5l5(D^S^JJ^ft> IgGdgGl, IgG2, 

igG3. igG4) . igM. igA. igDR.mgE^coT^y^4y':::tKm^(DT^/mm^^\^^ 

[0030] (3)-2.i£^^{k^#: 

mm:(D-ut'r^^m,^ti'o ^mm(Dw^i^im.m-i. i7im^<Dm^m^^vx 
^Mmw^tit^mi^x . i^vN^g-i^^^-rso *5^^#^c^5v^r. mw-mrnti-i. ^ 

ft^#:(whole antibody. -^[IX-fiwhole IgG#)(D— SU^-Cfetl/Ji^tilRB^^tL/ceV^^OS 
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i^i^m}f(Dmt\^Xi^^ f^yx.«\ Fab. F(ab') . Fab\ Fv/c^^^^^tf S^^^^^^^So fel 

2 

M^^SM*^ (complementarity determining region ;CDR) :dS^SftffiL. VH-VL^' 

[0032] '(g^^^b^#:J*> VHi:VLcD |i^;^^-^A/-ev ^§ii:;eiW*l-V 'tSi^^^'fb^^^O'^!) 

Fab. Fab\ F(ab')2&U?Fv^<D^#:«ff>t. Mt>^iC. ^#:|lf>T'^^IJfflU-Cf^ 
M$tL'#'5scFv(i/>':^VV5^ai'l'>^Fv) (Huston et al., Proc. Natl. Acad. Sci. USA 
(1988) 85: 5879-83; Plickthun TThe Pharmacology of Monoclonal AntibodiesJ 
Vol.113, Resenburg RXI Mooreli, Springer Verlag, New York, pp.269-315, (1994) 
) , Diabody(Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; 
EP404097-^; W093/11161-^; Johnson et al.. Method in Enzymology (1991) 203: 
88-98; HoUiger et al., Protein Engineering (1996) 9: 299-305; Perisic et al., 
Structure (1994) 2: 1217-26; John et al.. Protein Engineering (1999) 12(7): 
597-604; Atwell et al., Mol.Immunol. (1996) 33: 1301-12). sc(Fv)2 (Hudson et aU J 
Immunol. Methods (1999) 231: 177-89). Triabody (Journal of Immunological 
Methods (1999) 231: 177-89) . &t/Tandem Diabody (Cancer Research (2000) 60: 

4336-41) m^mf^^ti^X^^o 
[0033] ^i^mm^. ^i^^mm. m^i^y<^<4'^. -<y'iy:ym(Dy°uy^T—^lC^<0^m 
L"C#^^^:;6S-e#'5 (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 
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107-17; Brennan et al., Science (1985) 229: 81#M)o ^^i$-Wi}^<DT^y^ 

X^^^^^^thXt^i^K-i-i.. Co et al., J. Immunol. (1994) 152: 2968-76; 
Better and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, 
Methods Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 
652-63; Rousseaux et al.. Methods Enzymol. (1986) 121: 663-9; Bird and Walker, 
Trends Biotechnol. (1991) 9: 132-7#fi^)o 
[0035] ^i^m}^^^^\^fcmm^^ir^^^^^t^W^(DlmX:^^scFvit, 20(DBr^'^ 

-^^tV§20(D nr^'^^t*. MS. 10(DVHi!lo<DVL-efe-5^^ 20(DVHXJ*2o 
(DVLXh<^XhX\^\ — j|^i^scFv^°y-<:7°^K{*. VHRXfVLVM^^(Dmi^D>:^— 

}^^])>:il—Km:^^tl^MXl'iti:\\ scFv(DmMt\^X . PluckthunlTThe 
Pharmacology of Monoclonal AntibodyJ]Vol.ll3(Rosenburg and Moore ed., Springer 
Verlag, NY, pp.269-315 il994))^^M't^^t:d^X'^^o 
[0036] 2^T(^scFv^S^^^#|§^t;iJ:«9^'l'-^— ^?f^i?fe-r§^5i:#:^Diabody^;iq^^o 

Diabody^i. 2i^^(DscFv^^t^^ti)^it>. 40(Z) RT^fg^g^^-^^. ^COl^^^ 2o<D 

Diabody(D?f^^^ i mtir^^^. M"^. ^scFvl^^fH(DVHRXlVLm^'^^])>^ 

^^mi^^i1r^Dis.hody^]f^^)^ir:S)ScFv<D])>:fy—n^ scFv (D^^^t^lifT^ 



wo 2005/056605 



16 



PCT/JP2004/018507 



[0037] rsc(Fv)2j {^2o<59scFv#^y^;^;— /^if-e*S'a^$-g:T^;^^^i;-^:7'^K^bfc^ 

^-efe«9. 4o(DBr^^:®^'^tP (Hudson et al, J. Immunol. Methods (1999) 231: 
177-89) o sc(Fv)2{i. ^^^^■'^^(Di&^^^tm.i^titmVX . #^cav^Trfc:^;^^ 

^tt^^-To ii^. I^-5>^rt-e2o(DVH-VL^Sr?F^j?gi-SJ:5i-«^L. 200^ 

tKX<^Xi^m'^^^^o sc(Fv)2{iM^. i^T(Dm^^^W-Oo 

[ Rr'^lM^^(a)]-y ^;57 -(A)-[ Rr'^i«(b)]-y -(B)-[ ^iM^^(c)]-y -(c)-[ 

'^i^yv;^;— (Protein Engineering (1996) 9(3): 299-305#M)#:aS#tf ^>tL5>5S. 

L<^i-<:/^Ky^;^7-^fflv^^c, -<:7^^Ky^;*-<D;ft$fi#tcPfi^$tv-f. §6^^^ 

§y>';^;-^CoV^-C{^. TSB(3)-2-3.(^*3V^-C#3dii-§o *fc. RT^^m^^t-Pte 
StL-f . 20(Z)VHi:20(DVL^#bi:V J;V \ #^C^*bV^'0^r|i:bT. rT^^J^ 
(a)^D^M^^j^(c)^VH. Bl^|M:^(b)^tJ? Bl^lMTO^VL^b. -^mmma)RXf 
(d). -^bT Br^^J»)^mc):OS#>Jr ^^^bT20(D^J^|g'a'§li{4^l^— ^T'^ 

VHi:4oCDVL^S-^*H'5o 

[0040] ;*:^B^(D^ig^'^§|3|i^3o-^tp^#:(i. #i^^(DJl^^^icj:«9RB^$tL-r. ^Jg 
^-a^S|5^^3o-^t^PS«9V^;0^/^§^#:-efeoT^>J;V^o 0*LV^'^yi:LT. scFv(D3* 
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fel^-T^feo-C^ j:V ^o ^f*LV^0■!|i;L■r. 20(Dsc(Fv)2<Z)2S#: (Tandem Diabody) ( 
Cancer Research (2000) 60: 4336-41) ^^if-Sw^^aS-e^-So 
[0041] (3)-2-l.Triabody 

scFv(D3ft#:(triabody) ^"i^f^ir^m^. sc¥wn±^^^^1^^\^^mm.W-t\.X 

[0042] 2o(DRr^iMJ^<^M^j*r^(-y^;^7— ^^^■^i^b-ct5j:v>u y^';^— ^^^^$-f f-E 

— 2T5:/^tci-§ii:iiJ;«9Lriabody^?^^1-§ii:^s-B]-tg-efc§ii:^s^^>ti.-CV^§i 

.i::^^^Ooumal of Immunological Methods (1999) 231: 177-89), triabody^#Mi~§ 

J^'^{cf*Br^|g^r^(7)^:/^Ky^;^— ^o-2T^y^(^«^idW*L<. m^o 

[0043] ;$:^eJ!(7)triabody^'ftMi-5^iC{i, 30(DscFv^y>-;?;— /^^'-el^-^bT, 

-efe^r^TJS^f \ i^>l±60i:5t-b-Cf^M^ti^fc=K#:^Striabody-efe§;5^^;6^(i, 

fi(D<iLmi-WM^y-^:^9^K»t°--^^Mmi-^^i!Tr¥iJif-etSo ^.e*^. 

*5 V ^Ty/^'53i^5^tI-^^i5^'9:7^^ (ilffi V b-C fiSuperdex 200fe§ V ^ 

Superose &fj:ET(j^mfhtL^o 

[0044] ^<^m. ^i^lS'a^$IS{ifc^3o^ti>^#:(0^(li:bTf*. m^\i. 300^^^^^-^ 
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[0045] (3)-2-2.Tandeni Diabody 

4o(D RT^M^^-^tfo t*^o-C. sc(Fv)2(D2i#:-efe^Tandem Diabodytt 
, SoORj^lMJ^^^tfo Tandem Diabody ^'B;^5c-rSsc(Fv)2{i, ii^. i^AT<^«it 

[ «r'^iM^^]-y -(!)-[ nr^^*sK]-y >;^;-(2)-[ nr^ffi^ga-y v;^; -(3)-[ rt^^*^ 
] 

[0046] Tandem Diabodytil-g-^tl/^SocD Br^M^(^5'^4o^5VH-efc«9. 4o;05VL 

-efe^o Tandem Diabody^1#^i-Ssc(Fv)2C0 Rl^^:^{i, 2:^^(Dsc(Fv)2;6S|M.-^;b 

^tifcm^l^. 4o(DVH&moovL^#i-'5J;5t^?'^ti.JiJ;<, — ^(D^^^ff>ORr 

^^:Kf*. 0-4{S(DVHtCj;(9«^$^l#S(a«9(DBr^fM:^fiVLi:i-5)o ^(D^^ 

X. Tandem Diabody}*, (l)2o(DVHi:2o(DVL^'^tf2{@(Dsc(Fv)2, (2)4oC>VH^ 
^jOsc(Fv)2, ^moCDVL^^>Osc(Fv)2, *:fe{*(3)3o0DVHi:lO(DVL^i^O 
sc(Fv)2, ^tl«30(Z)VLilO(DVH^Itosc(Fv)2t::J:f9l»^$t^#^o 
Tandem Diabodyi^fi, -^tl/br^TOTandem Diabody^^S-^^tX-So '^^^i^^'^^U 

:^:fj—tVXi^}£(DX^f.^'r^:h—^m^^Xi,X\\ mK.lt. -^:/^Ky>';&— . 

o Tandem Diabody^?l^fi!ct"S^tC}S, y^;^— (l)i:y^;&— (3)^@V^^:^9=■Ky>';^; 

<m-6T^y^(^!i^{de5T^y^)(7Dy>;b— ii-6o — y^-;^— (2)(i;ftv^-<:^^ 

Ky^^;^;— ^i-s::i:;OW*b<. -^dx-fi. lO-soT^y^. 0^L<f*i2-2OT^/^. 
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— ;^^Tandem DiabodyibTti j;V\ ^CO^^, -':$:m.^V^y'^}^l^i~i. 8o(D 
[0047] }^±(DX^ Kl^Xi^m^ntc^i^^nandem Diabody-efc5;5^^d^{t . WM^U^:^ 

j^^u-rht^^yy^—K^^^^Ui^tL-Xit.Siiperdex 200^^V ^ttSuperose 6:^£t^f)>^ 

[0049] (3)-2-3.y^;^;— 

Protein Engineering (1996) 9(3): 299-305#R^) ^ffiV^-Srir/^S-e^'So 
, 1— lOOT^:/^. 0*L<{*5— 30T5:7^. #tC^*L<{*12— 18T5:/^(^!jx.(^^ 
Ser 

GlySer 

GlyGlySer 

Ser*GlyGly 
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Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • S er 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly 'Gly Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly 'Gly Gly • Gly)n 

Ala • Ala • Asp • Ala • Ala • Ala • Ala • Gly • Gly • Pro • Gly • Ser 

(Drnm^mn^^^htixv^^mmM. mK.it. N-tKp=¥->';^^v'>'-r^K(NHs) v?;^ 

^iyly^S,i^/V:x^U^hiDSS) . t"^(;^/pjJ^><.i>'i/W5:>?/V)><>^l^— h(BS^) , 
:^lf;^(;^i5'v^W5:v?/^7°nfc°::r^— h) (DSP). 

:^^U>^y=i~-/V}f^^(^/V^:^^iy^^4^i^/l^^^-^^~-h) (;^/V^-EGS), i^:^ 
i^i/ (DST) , (^/Vyi^-DST) , 

if;^[2- (;^^i/W5:K:^=¥i/;^7/v^'^/v:^^v/) (bsocoes) , 

BSOCOES) Jfe^^-efc<9. ^tih<D^mMltlfim.^tlX\^^o 
[0051] 4^(D^i^^mMi^^])>:fy—i^X'0i^^'t^^^iat. il^. 3o(Dy>-;&— 

[0052] (3)-3.^TRAILS:^#:^^<DBr^'^^ 
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(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; ZoUer and Smith, 
Methods Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 
12: 9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, 
Proc. Nail. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 
85: 2763-6) /^if(D#^&^fflV^5^i:;^»S-e#So 

^\^XT^ym^ip^Mir^t-M7K^T^ym{A. U U M. F. p. W. Y. V) . H^ttT 

^y^(R. E, G, K, S, T) , J§|Jl&;^^»lJ^^#i-§T^y^(G, A, V, L 

.UP). *^^-a-«ij^^#«T^y^(s. T. Y) . m.nm^^^mm^^ir^T 

^ym(c^ M) ^ ^/p:^^^mRXJ^r^\'^^^mm.^^ir^r^ymiD. N. E. Q). 

^mmm^^ir^T^ymiR. k. h) ^ ^^m-^^iMm^^ir^T^ymiu^ f. y. 
w) K^m-r^^t^^x^^ (smrtm^-ftL%T^y^<D— jc^titB^^i-)„ ^(dx 

/cJ;Ky-<7°^K(D^i^^6^?£tt^li#L-CV ^^^tnirXiCjmhnXV ^§ (Mark et 
al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; ZoUer and Smith, Nucleic Acids 
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Res. (1982) 10: 6487-500; Wang et al.. Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) o -^i'C 

[0055] :^mm^-hi-i. —^m^. i7ii^(D^^mt^Mm.'cnT=i^:^hmm^mi^^h^^ 

[0056] :2^^0JC»0^LVN^#<D — 3^b-C. ^TC>V^-f tv;6^(^|E«<DT5y^Ha^J^^i- 

(1) iB?ij#-^:2(;Lfe«c<DT^ymBa^iJ 

(2) ga?ij#-^:4 i^td^oT5:y ^sa^ij 

(3) iB?ij#-^:6 icmm.<7)T^ymnm 

(l)-(3)(;iftim<^^#;f*. 0^b<(*ga^iJ#:^:2, 4, $)'5V^^*6^^fti4fe(DT^ym 
Ba^'J^#i~5ia:#:(^4x^^tl'ScFvH2L, ScFvHlL, *3j;t^^ScFvH0L) , *fc{*^CO# 

^#:(D3fi^ (Triabody) "CfeSo 
(4)iClBic(D^#:{*, 0^b<ttSa^iJ#^:8i^lB^(DT^/^ia^iJ^*1-§^#:( 



pCXNDS/KMTRl Tandabi^=i— F$tl.^^#:)*/c{*-?:0#M#:-efe'9. J:«9^f^L.< 
{i@a^lJ#-^ : 8(^ta^(DT5:y^ia^lJ^^i-^^^<>02S#: (Tandem Diabody) 



/ce:Jb\ ScFvH2L^=t— K-rS:^^Sa?(i^ia^iJ#=^:lii^ ScFvHlL^=t— K-fSitS 

ia^j^Ba^!)#-^: 3tc, scFvH0L^=3— Ki-sife^Ba^j^ia^j#-^: 5t^. 

pCXND3/KMTRl Tandab^=t— Ki~5i^^@a^(J^ia^lJ#^: 7i^^-f-o 

[0057] t*. *fc. ±IEia^iJ^#i-§^#:^atg6^i-IWI#^^^#:^'^^-r5„ i<D J; 
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(Hashimoto-Gotoh et al., Gene (1995) 152: 271-5; ZoUer and Smith, Methods 
Enzymol. (1983) 100: 468-500; Kramer et al., Nucleic Acids Res. (1984) 12: 
9441-56; Kramer and Fritz, Methods Enzymol. (1987) 154: 350-67; Kunkel, Proc. 
Natl. Acad. Sci. USA (1985) 82: 488-92; Kunkel, Methods Enzymol. (1988) 85: 

2763-6) f-£t^<D^m^m\ ^■5ii:;0S-C#§o 

(Di^Mi^^^^^^XT^/m^'^mir^t-MTKikT^ymiA. u u m. f. p. w. y. V 

) . SI*ttT^y^(R. N, C, E, Q, G, H, K, S, T) , mSJomi^M^^ir^T^ym 

(G, A. V. L. I. p) . 7i<.mm-^mmm^mir:5T^ym(s. t, y) . mnmi^^mm 

E. Q) . Mm^mmm^^ir^T^ym (r. k. h) . j^^m^^mm^^-r^T^ym 
(H, F, Y, w) ic^^m-r^^t^'^x^^ mMiHm^irtihr^ym(D—x^mB^m 

^ (Mark et al., Proc. Natl. Acad. Sci. USA (1984) 81: 5662-6 ; ZoUer and Smith, 
Nucleic Acids Res. (1982) 10: 6487-500; Wang et al.. Science (1984) 224: 1431-3; 
Dalbadie-McFarland et al., Proc. Natl. Acad. Sci. USA (1982) 79: 6409-13) o 

^mMir?>^tf)^X^^o 
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[0059] ^mm<D^w-<DT^ymmmcmn(DT^/m^^^^^Hm^nrcm.ma-i. ^ti 

t<Dm-a-i^H^ti^i\k(D-<y°^h^X\t^:^^<i^MtL^Xi-i. mx-i-t, FLAG(Hopp et 

al., Bio/Technology (1988) 6: 1204-10). 6'fliOHis(t;^^v'i^)^S;a^^>^.e56X His 
. 10 X His. ^^^y/V^-^-f^M^ (HA) . thc-myc(Dif>t. VSV-GP<D8(f>H". plBHIV 
COWtyr. T7-tag. HSV-tag. E-tag. SV40T^J©(Dif>i'. Ick tag. a -tubulin(D if >i" . 
B-tag. Protein C <Drr>t#0<2^^<^-<:7°^K^^ffl-r§i^^^^'e#§o *fc. ^^§13 

hy>:^:7a,9—^) . HA(-f ^:7/k3^^if m^^) . -rAy^n:/y>-^^^^. j3 

li^-rSr^^S-et^^o ±fB#gB^IJ^^i-^Triabody. ^OTandem Diabodyji. Flag 

[0060] 2. ^M^^aS/n^^SoPi h-^rp, Td^K-->>^»MfB-j-^M^ 

TV^'5.fet^^gUfCo ^^-f^ ^^^Fv(scFv)®VH&WLr^^. 2. l^fcf^OmerOU 

^;i-5i^(-J;«93'te(Z)ia:i^|§'^$|S^i^i^oTriabody. MtJ^lIl. sc(Fv)2(DyV;^ 
— ;ft^5-12-5mert^i-'5r^'e. §Pf^^ff^J^i~-5Tandem Diabody^ 

\^^^mmmmcMl^X. mmxmW<^^Sk^^^'\±^^l^t^o Tnabody ^Tandem 
Diahody^mMBMm±<DTRML^m-i^<Dm^^i&Mir:^^t KX'O. TRAILS 
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TNF^^i$.y rVJ — KM\^Xh. Triabody ^Tandem Diabody^^^^(Z)^i^M-o^fM5L 

*iaiSi-T:;j^>— ^x;^^f|^i-§{gi^^^b^#:-efe§o ^/c. ^*b< JiTriabody^, ^ 
ig^'g^§|!'fi^3oito^#:-efc5o */c{*. ^*b<}*. Tandem Diabody#CD^Jg|^ 



[0062] ;$:^P^(D^f$^STjKh— v^;:^^flM-rs*fflflS«^f*L<M-K7^HJI^-efe5o MM 



■iiBM. ejfiL^w. y^/^-^M. TjMjiay:/-^^^ ^^'hi'B'Mtt^ 

^'§"110. ^'i'l^J^S. ^Pm^. ^UB. lf)iiS^ IRIIf|5M¥±^«> -Sits 

. m.^m. m^mm. m^m. mmm. mmm. ^si^mm. mnMM. '^'unmm 



:^ifflM. ^mmm. m^mmm. m^m. #^^m. #s 



[0063] Jitai . (D(3)-2 . {^;io V ^-CTRAILS:^#: t^oV ^-C3zfi-^fc;5S ^ 



1^ 



[0064] 3. 4jT:fe^J— Ki-^^°V^^W:^^K 
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y-^if — i/a^^^^ (Sambrook et al., Molecular Cloning 2nd ed.(1989) 9.47-9.58, 
Cold Spring Harbor Lab. press) n'^M^ K^<^htlf:i^^'Ch^o ^^4^^^^^ 

^^Kcg^ft^-Cli^ /^^:/y^Vif— v^3>^#<D^5fc^f^^^!lx.^^. 42°C. o.ixssc. o.i 

%SDS(D^f^f^, ^^b<f*50'C. O.IXSSC , 0.1%SDS(D^i^Xn% J;«9^f^bV>^N 
lyi^zx.lyh^£^i^Xltmx.\t. 65^, 5XSSC^tJ«0.1%SDS(D^#-e?5feit^^T5o - 

[0067] 4. 

^^i^—^:km^(M:^\-£. JM109, DH5a, HBIOU XLlBlue)/ce^^-e;^*tc:iii|iM$ 
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pUC?^^^^—^ pBR322, pBluescript, pCR-Scnptfj:t^:d^^ifhfl^o ^tc. 
, pGEM-T, pDIRECT, pTlfjiifii^^^ifhtl^o 

f)^h^o -^Jx.}*', W^^JMIOQ, DH5a, HBIOU Xh\-B\\iQfj:}f (Di^mMhl^t^m^ 
\Z.\t^ lacZ7°n^— (Ward et al., Nature (1989) 341: 544-6; FASEB J. (1992) 6: 
2422-7) , araBT'ti^—^— (Better et al.. Science (1988) 240: 1041-3) . ^tJ?T7>^ 

pGEX-5X-l (Pharmacia^) ^ TQIAexpress systemj (Qiagen^) , pEGFP, *fc{ipET( 

pelBv^i^^-:^/^@E^!j (Lei et al., J. Bacteriol. (1987) 169: 4379) ^ ^Mir flit 

[0070] :^^m(D^^^—tL-Xn^ BtfLtlji^ S5l5(D^Ja^i^^— (pcDNAS (InvitrogenM) 
, pEGF-BOS (Nucleic Acids. Res. (1990) 18(17): 5322), pEF , pCDM8#) , 
SSfejfecD^^^^^— (TBac-to-BAC baculovairus expression systemj (GIBCO 
BRL^) . pBacPAKS^) . W.^^M<D^M^^i$f— (pMHl. pMH2#) . Wi^'^^/^:^ 
^M<D^M^i^^— (pHSV, pMV, pAdexLcw^) , ]yhti^^/^:^^M<D^^^iir^ 
— (pZIPneo#), (TPichia Expression Kit J (inA^trogenM) , 

pNVll, SP-QOim) (pPL608, pKTH50^) 1"^ 

^tTi^X^^o 
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Mulligan et al.. Nature (1979) 277: 108) , MMLVLTR^n^— , EFla:fti^— 
(Mizushima et al., Nucleic Acids Res. (1990) 18: 5322) , CMV:7V^— i5?'— /,eif 

5;5^^*J^i-§fcfe(oafe^(#yx.J^\ G418/^^l t;ij;i9WJ-e 

^^&mnmmm.^^) ^m-rtiu^hKm~^\^\\ ^<Dx.ofmm:m'r^^^ 

^-~t\^X\i.^ '0^[lx.tf . pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13;6S# 

OZ^}l\i^n^^U^^^^—^{DH¥R)mB^^^-r^^^^— (pCHOl/^^) ^^AU. 
DHFR(Df§^Pl§^a'5p<hM^=3r-fe— h (MTX) #?feT'e-Yi/=3r:=^^— hi-5^^(-J;«9 

SV40 mM^Bm•r§^tfe^^^^^#:±^il^^ocos}NflJiS^fflv^TSV40<D^i 

a^^—^ (Ecogpt) a^^^. v^tKn^^ii^^^ (dhfr) m^^m^ty^t^^x^^ 

o 

[0072] 5. ^^Mf^^mj^^^.. wmz.^fii^^m\^fcm.i^m4^. 

in vitro*3j;mn vivo(0^^^dS$>§^ in vitroCD^^^^LTf*. M^^S^^^ 
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m:^'^mifhi^^o mmmmti^xn. m%mmm. m^i-£. choo. exp. Med. 

(1995) 108: 945)^ COS^ 3T3^ ^a^u— BHK(baby hamster kidney)^ HeLa, Vero 
^^ n^MMk. MK.itTy])^'y?^^^/l^§?-&M^(yalle et al., Nature (1981) 
291: 338-340) . RXiMi&mM. MX-it. Sf9. Sf21. Tndtm^^tl^o ^^^(7)^ 
i^(DmmK^^^Xn. CHO-DG44. CHO-DXllB. BHK^IS^WjSi^ 

:^h9>'Bi. :fy^:t^y^])^y—J^DOTAPiBoehringer MannheimM) ^ffiV^fc;^^, 
[0074] ^^Mi^ti^Xl^. M^it. :=-=i^T^-i^y<:fjM^^icotiana tabacum) 

Saccharomyces) (1^5^;^ • "felxtf v^^^ (Saccharomyces cerevisiae) ^ 

i^5/;^7n3:-fe^.;K>'^(Saccharomyces pombe) #) , ^tP^ifc^^, -^[IX-f^. T^^/l^ 
^JiV^ (Aspergillus) Wk<^W^ {T^^^fV^A^y^ • =.:tf— (Aspergillus niger) ^) ^ffi V > 

[0075] mmmm^mmir^m'^. mmmm^m^^^m^^^^h^o mmmmt\.xn. ± 

^^<D±mM (E. coli) t^;!)Px.T. ^MM^^^^fc&^^^>^htiXidV). :^^m<D^ 

i^m^i^Mmx^^o 

[0076] ^mm(Dm^mm^m\^^x^w-^m^'r:5m^. «0j!(D^#:^r3-K-rsjj<y 

W}^MSk%:^^tL^tl^-^. i^mmtVX. DMEM. MEM. RPMI1640 

. IMDM^^mir^^t^^X^^o ^(Dm. FBS. 4^il^3^lfiL?t (FCS) #(DjfiL?tM» 

(D^W*bv\ ii^. ^30— 4o'c-e^i5— 2ooNFr^ff v\ ^^^^^(;I)^i:cT^a■ 

[0077] — in vivo-e^y-<:/^K^M^$-lir§5^i:bT(*. -^(Ix-Ji. mm^^^ir^m^ 
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7^^. t^yv?. -^^y^. !^v^^^fflV^S^^d^^-e^§(Vicki Glaser, 
SPECTRUM Biotechnology Applications (1993)) „ *fc. itfL^Sbi^^^ffiV^-SJ^-^, h 

-vy^-Yd^^^C^#L-C^3j:V^(Ebe^t et al., Bio/Technology (1994) 12: 699-702) „ 

(Susumu et al., Nature (1985) 315: 592-4)o 

i>':x.>';:?> (Agrobacterium tumefaciens) <Dj;5^=&-^'^^7^yTic:^Ai~So it^-^'^r^T^yT 
^iJr^^ri, -^OX-tf. rl=I^T:^ • ^/^;^7i^ (Nicotiana tabacum) ;^i5?/^=t(D 
^i'9B)fM<^^#:^#S^^:05'et-5(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 



[0081] ^(Dx^io^xn^titc^mt. ^^ms^\H'^f^nms^^(mm. %n^j:ti^>h^ 
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n-^V^y^>{--^ip'^\fi^fV^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) 
Cold Spring Harbor Laboratory Press) o ZJ(\.h(D'!7Xx-^Y^y'7 W^'^'f^'^Y^ 

>C^yMi)Wlifhn^o ■^n'T4>'A^m\^^ti^yJ^t\^X. Hyper D, 

POROS, Sepharose F. F. (PharmaciaM)^^^^ff btt^o 

[0083] :^mmxm7^^tlX\ ^^mi^ m^it. '(S5>^{b^#:^^JlC*^^mi^3oi^_h 

X.tfTNF Family(DS^#:^^tf ^ii:dS-e^§„ TNF Fainily(5D^^#:^;bTtt. 
p55-R, CD120a, TNF-R-I p55, TNF-R, TNFRl, TNFAR, TNF-R55, p55TNFR, 
TNFR60,CD120b, p75, TNF-R, TNF-R-II, TNFR80, TNFR2,TNF-R75, TNFBR, 
p75TNFR,TNFRSF3, TNFR2-RP, CD18, TNFR-RP, TNFCR, TNF-R-III,OX40, 
ACT35, TXGPlL,p50, Bp50, CD40,FAS, CD95, APO-1, APTl,DcR3, M68, TR6, 
HGNC:15888, NHL, DKFZP434C013, K1AA1088, bK3184A7.3, C20orf41,Tp55, 
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S152, CD27,Ki-l, D1S166E, CD30,4-1BB, CD137, ILA,DR4, Apo2, TRAILR-1 
,DR5, KILLER, TRICK2A, TRAIL-R2, TRICKB,DcRl, TRAILR3, LIT, TRID,DcR2, 
TRUNDD, TRAILR4,RANK,OPG, OCIF, TR1,DR3, TRAMP, WSL-1, LARD, 
WSL-LR,DDR3, TR3, APO-3,DR3L,TACI,BAFFR,HVEM, ATAR, TR2, LIGHTR, 
HVEA,TNFRSF16, p75NTR,BCMA, TNFRSF13,AITR, GITR,TAJ-alpha, TROY, 
TAJ, TRADE,FLJ14993, RELT,DR6,SOBa, Tnfrh2, 2810028K06Rik,mSOB, Tnfrhl 
f^t^^mf^^t^^^^^^^o (rtl^^TNF Family(DS:^#:{*, HUGO Gene 
Nomanclature Committee t jo V^TJi^ tumor necrosis factor receptor superfamily, 
member lA ^ tumor necrosis factor receptor superfamily, member IB ^ lymphotoxin 
beta receptor (TNFR superfamily, member 3) ^ tumor necrosis factor receptor 
superfamily, member 4 ^ tumor necrosis factor receptor superfamily, member 5 ^ 
tumor necrosis factor receptor superfamily, member 6 ^ tumor necrosis factor 
receptor superfamily, member 6b, decoy ^ tumor necrosis factor receptor 
superfamily, member 7 ^ tumor necrosis factor receptor superfamily, member 8 ^ 
tumor necrosis factor receptor superfamily, member 9 ^ tumor necrosis factor 
receptor superfamily, member 10a ^ tumor necrosis factor receptor superfamily, 
member 10b ^ tumor necrosis factor receptor superfamily, member 10c, decoy 
without an intracellular domain ^ tumor necrosis factor receptor superfamily, 
member lOd, decoy with truncated death domain ^ tumor necrosis factor receptor 
superfamily, member 11a, activator of NFKB ^ tumor necrosis factor receptor 
superfamily, member lib (osteoprotegerin) ^ tumor necrosis factor receptor 
superfamily, member 12-like tumor necrosis factor receptor superfamily, member 
13B^ tumor necrosis factor receptor superfamily, member 13C ^ tumor necrosis 
factor receptor superfamily, member 14 (herpesvirus entry mediator) ^ nerve growth 
factor receptor (TNFR superfamily, member 16) ^ tumor necrosis factor receptor 
superfamily, member 17 ^ tumor necrosis factor receptor superfamily, member 18^ 
tumor necrosis factor receptor superfamily, member 19 ^ tumor necrosis factor 
receptor superfamily, member 19-like ^ tumor necrosis factor receptor superfamily. 
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member 21^ tumor necrosis factor receptor superfamily, member 22 ^ tumor 
necrosis factor receptor superfamily, member 23^ ^(D^^~CW$Si^^X\/^'bo ) 
[0085] ^oX^^mmi^. TNF FamilyS:^#:#(D, 3m^^±C0^^m^Mir^^i^^^ 

tfo TRML^mi^^^<D3mi^&.Ai(D^^m^Mir^^m^^\^^xi,. ^trails 

, Triabody-^Tandem Diabody/^if ) Xh^:iti)W^\^^ \ 

^tih(D^^m^3mi$^!^±xhtn-£m^m'&^fi'r. mK.i-£^ 4i#:, 5M#:. e 

[0086] 6. I^mm5fe#i 

mm. ^mm. ik^m. mm^m^±&im. &mm. m^m. m^imm. 
m^m. mmm. mmm. ^^mm. mnmm. "f-'UP^mmMm.. i^np^m^. m 

mmm. wmmmm. mmmmm. m^m. wm^m. wmmm. mmm^m. m 
(Dryi^v—iy:^^mi^'r^^t\z.x.x)^m^m:^'r^ti>m'i^^n^o 

[0087] X. TNF Family^^^t^ . Crohn^lra^ BehcetWi:E(D^&m^B. (TNFR) -^'Stt 

mmv^-^^ (TNFR) . ^#tt^y h-^h— t^:^ (baffr) /^^f © i ^^^m&m^m 

^LrC\^^:itibmhflX\^^<DX\ mK.\^. fei#:;55^TNF Family^^^^^-Cfe^ 

[0088] if^mn(D^W-^UWM^\^m^^^^^\u-±. ^^m^\^<i^^(D^mxMMitir 
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mmm. ^s^tt^j. ^^m. ^^m. mMM. -<fc^/v. p^^^j. '^^m^^nm 
[0089] 'mM(Dfc.i^(Dmmu)^mtmMmm^7i<(Dx^^^^\i^/i-^m\^^xm'^<DmMm 

h80 (TM) . HCO-50#) UTt> J;V \ 

. ^Mf^?^. mnnm^. mji&nm^. &,-rmmf^E\z.x'o-^-k-^fz.n,m^m^ 

$#:fi;ikg^7t'90.0001mg^^blOOOmg®f&HiC^^-r^i^;OSRrt^'efeSo 
m^\t. S#fefc«90.001— 100000ingOS^*^-r§^i:^j-et§^^^ ^^mu^Ltih 
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X^^mm'i^\^^^^i^^M^th^^TRAlL-Yi2i7iW:h^hthX\ ^^^t:d^h (Buchsbaum et 
al., Clin. Cancer Res.(2003) 9: 3731-41) , ;$:^Q^(D^#:^-^tj'|S^*a^*^t^j; -5 

tj:^^mmm\z^\^x^m-^Kf^^x(DmfmMxm\-i.. ^mtL.x^mmm\z. 

1. Diabody, Triabody, Tandem diabodyd3j:tJ?Whole IgC^Jg.^^^— CD^H 
1-1. Diabody^H.^i^'iS'— (DltH 
^^(D?ffl|^|5i^'|4IStt^fp#i-§Diabody^#:i:bT. #11^ (WO 02/094880 Al) 

M^RT^^J^K^bTfi. WO 02/094880 Alcfi, 320ig^@a^lj81# g CD 

T'T^^ (A) d^^)497# @ (Drf=-:y{A) *T'(Dga^lJ^«fflL/Co ^tl.tCjtm^^^'iJ^ 
'^/V@a^iJ;65-a-*tt§o ^^nJ^lg^^bTf^. wo 02/094880 A\^. @a^lJ#-^:34 
<^:SSBB^iJ123# g <Di/T^>' (G) ;5^^>443# g (DT'f^^ (A) *-ec»gB?iJ^$i^ffl b 
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[0093] ^#:»f>r^^-K«ite^ir>r}i. Ji>lT(^#t-y^W>L^: 



[0094] 



^■fe>'i^>?.gB^lJCCACC. MV^-CiXiJ^'^/Ha^lJ^-^tpmilRr^^^ia^lJ (Heavy 
Chain Variable Region; VH) . $e>tCGIy-Gly-Gly-Gly-Ser(ia^lJ||^: 10);5^b^^^5 
mer(D]}>^-~m^UmiM^tLX^^^o :L<D])>^^—^=t-~Vir^DUAm^^in5' -GOT 
GGA GGC OCA TCG -3' (SB^iJ#-^:9)-efe§o r^^{-^V^-C->^^-f-/ViS^J^-a•* 



(Light Chain Variable Region; VL) $b{^^t°h— 



:7'i?':^Flag (Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys/i£^lJ#^ : 1 2) Oifi^lJ ;5Mt;()n$ 
tbTV^So Flag^^t— Ki~-5:^Sia^yf^5'-GAC TAG AAG GAT GAG GAG GAT 
AAG -3' (Ba?!j#-^:ll)-efeSo ^\^X^hy^=^]^^>^2mM}^\^. ft^(-NotI^ii^ 

icDDiabody^;R:^=3— Ki-5i^^@a?iJ^f^^i-5fcae)i^^tM2;^(D'a'^;^y=^' 



sa^ij^ia^ij 



Sa^lJ#-^:14;SU 



@a^ij#-^:15 



sa^fj: 
la^ij^ 



:16 



^:17 



Ba^lJ#^:18 
ga?ij#-^:19 
ga^U#^ : 20 



ga^ij^ 



21 



ga?IJ#^:22 



ASl, 

AS2, 

S3, 

AS3, 

AS4, 
S5. 
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ia^J#:^:23;AS5, 
m^m^ : 24 ; S6. *d J;U? 
ia^lJ#^:25;AS6o 

[0095] :Ltlh(D^^:t]}dtDNAlC^\ ^T. . 3^|@;5^^,/i§Tir>':7^y^^^^^f ofc„ T 

2)^^— :/B:-B-^DNA S2:JoJ;U^AS2. 
Z^^^—^C'.^j^DNA S3*3j;tJ?AS3. 

5) ^ci-— ^^'Et-^^DNA S5:i3j;t/AS5, MtJ^t:! 

6) ^:3.— :/F:'^^DNA S6ioJ:t/AS6o 

#-^^DNAf^40 pmol-fo^^JPb. -tn^tH^dATP. dGTP. dTTP 
, dCTP#^ ^250 jj. M-^tf dNTP mix, 1 X TaKaRa pyrobsel™ DNA Polymerase/^i/ 
yr—. *5j;-a«1.25:x-5/)>(DTaKaRa pyrobset™ DNA Polymerase^-^tp25 /j. LcD^ 
f^-l^m^MMLfCo ^'f-^—Zf^-^—'r/V-^'^^y—Gexie Amp PGR System 2400 ( 
PERKIN ELMER) (,]^y(D'T^'Z(7:>^^^\Z.^\^XZ.(D^—'^JV-^-^i'y—^^^)\Z. 
■^yVXJrio 94°CiC-Cl5}^(0^ti(^m, 94°C. 30#;72°C. 30#^^b/^5i^-f^/^^5i?- 

°CiCXl^f^(Dm^^n^tcm. 94°C. 30#;72X:. 30#^^^/^S^f-ri5^/^^51^-ri^ 

i)^^—y^i+2:^^—y^mx.xf2(DRht:^M^. ^mc 
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pmol(D^§|57°^-l'^^KMTRl HI 26) *dJ;U?KMTR1 H2 (SS^IJ#^: 27 

) , dATP, dGTP, dTTP, dCTP^-f? ^250 ix M^t?dNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polynierase/^5/:7x— , Mt/tc:2.5^c=:5/|>(DTaKaRa pyrobset™ DNA 

Polymerase^-^tf 50 M L(DH^S^IS^'^tfo >^(^^~7'L){^ , 

— y^^3+4(DSJ^:0i^^l IX L, #40 pmol(D^§P:7°^^-^— KMTRl LI 28) 
43J:tJ«KMTRl L2 (i5E^J#-^: 29) , dATP, dGTP, dTTP, dCTP#-^ ^250 n M-^t? 
dNTP mix, 1 XTaKaRa pyrobset™ DNA Polymerase^^^/^T— ^ 3fetJ^lC2.5^:=^5'h(^ 
TaKaRa pyrobset™ DNA Polymerase^r^tpSO ix LcD^J^^^I^^r^tf o 

'e94'C{^-C1^^0^'l!ii^#b/c^, 94°C. 30#;72°C. 
30#;6^b^^'5i^^i^/^^30i^-1':^^Mfo/Co 
[0097] _hfdPCR-e#/c^i^«. $e>(C. ■^n-€tv^T<Z)J;5i-Tir^:/y^^i^^*5j;U?PCR(C 

#2.5^ L-f o|^;!)PU. dATP, dGTP, dTTP, dCTP#^ ^250 ix M-^tfdNTP mix, 1 
XTaKaRa pyrobset™ DNA Polymerase^'^5/:7r— , 4oJ:tJ«2.5^:=^i>'hcDTaKaRa 
pyrobset"" DNA Polymerase^-^t?50 ix hCD^l^^W-W^MW^f^o ^H^i^— ^/H^ 
^^y^X-94°CKXl^<D^'{t(D^, 94°C. 30#;72°C. Z0fM^h^j:^-^4^/U^5'\)-4 

^/vn-ofz.o m^^^—:f¥.-2^\z.^ ::/K-e#fcH^S0^i n UZ.AO pmol-f o 

KMTRl HI (iB^IJ#-^ : 26) *3j:t)^XMTRl L2 29) , 

dATP, dOTP, dTTP, dCTP#>!ir ^250 fx M-^tPdNTP mix, 1 XTaKaRa pyrobset™ 
DNA Polymerase/^2^:77'— , Mtl^l^5^:=-2/h(^TaKaRa pyrobset™ DNA Polymerase 

^<Dm. 94°C. 30#;72^, 60#;5^^>/^§i^^i^/V^30i^-ri^Mto/Co Rlt^M^^ 
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tUL. QIAquick Gel Extraction Kit(QIAGEN) "CffiSbfCo 7:k\Z.m}i^W§MM 
EcoRIdoj;t)^^NotI-e^'i4b#^ QIAquick Nucleotide Removal Kit(QIAGEN) -effiML.:^c 

pCXND3/KMTRl#33i:#^ LfCo 
[0098] 1-2. Triabody^Jg,-<i5^i?^— 

#^§tl.-CV >5 (J. Immunol. Methods (1999) 231: 177-89) o ^tl^^^K. r^-ef* 

y^';^— T^y^Giy(D'flsim^2. i*7t{*o{S(D3as-e«^u #D>';^-^#0 

Triabody^fPttUfCo ^Triabody^#^i--5scFv^ScFvH2L^ ScFvHlL, iaXXf^ 
ScFvHOL^^^ LfCo ^Triabody^M3ti-5fci6(D^Ji.^^i5^— ^^T(D j:5 

[0099] 1-2-1. ScFvH2L(D#^ 

Diabody^ia^i5^^— pCXND3/KMTRl#33(DD^;^;— §|5^(Gly-Gly-Gly-Gly-Ser 

.SrfflV ^-C^il|^S$nfcW>1"t^'<^y^;^— ^^Gly-Gly(D2 mertC/ceSJi^^cC:/ 
ScFv-2S (@a?lj#^ : 30) :Jo J;tf^^ScFv-2A (SH^lJ#^ : 3 1) ^^f+bfCo ^ff 
tC^Urji. pCXND3/KMTRl#33^^Mi:b-C. KMTRl Hl(ia^lJ#-^:26)i: 
ScFv-2Ai:(D|a'^:b-fr. RXl. ScFv-2SiKMTRl L2 (@E?lJ#-^ : 29) tX^tl^fh 

[0100] ^rL— :7^2-l-e{i, #50 pmolO^^^-l'-x— KMTRI Hl*5it)^^ScFv2A^^(DHJS^ 
IS (^Tl-2.. 1-3-2.*dJ;U?1-4-2.(D^ @ XWCR^f^Mmtm-^) t-»bfc:^ 
M^LTIOO ng(DpCXND3/KMTRl#33^ dATP, dGTP^ dTTP^ dCTP#^^250 u. M 
-^tfdNTP mix^ 1 XTaKaRa pyrobset™ DNA Polymerasex'^5'>'T^x :*5j;tJ«5^c=^5'h 
(DTaKaRa pyrobset™ DNA Polymerase^-^tp^H-^fiSO n LCD^jt^W^o ^^^OPCR 
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°C. 30#;72°C. GOfM^h^^^^^^^^^SO'^^^Mf-^fCo R)t-M^^1.2%T^^ti— 
^^^^Vvft^^Hj-e^gtb. g 6^<Di^-rX400 hp<Dm}^^^^/^^^hWOtii\^. QIAquick 
Gel Extraction Kit(QIAGEN) -t^^ML-Tto 
[0101] 7'2-2-e{i#50 pmol(D:7°^^-r— ScFv2S:ioJ;lJ«KMTRl L2^PCRSiS^^S 

[0102] >^'2-l:j3j;tJ?^rL— y''2-2<7)^ix-?^tV(^SJ^;^i^;5^^>#fc±ii|iSDNAW^ 

>^2-l*5j:U?^^— y2-230^b#fcDNAif>T-^l ;i Lf Oj^T<Z)M^&MIK(i^ 
Tl-2.0llg cfi, T-fe^-l/Vv^lgiiq^^) i^^;!jPL/c:dATP, dOTP, dTTP, dCTP# 
^250 u. M-^tf dNTP mix, 1 X TaKaRa pyrobset™ DNA Pohmerase^<)y':7T^. *5 
j;tJ?5^^:yh(DTaKaRa pyrobset™ DNA Polymerase^'B-tf:ft:^^i50 n L<DRi^^ 

94°C, 30#;72'C. 60#^^^>/ce§i^-f^/^^5i^-I'^57/Hf V ^T-fe>'7VvbfCo $t>{CMJ^i^ 
^^^{^1. #0.5At L©100 iuMCDKMTRl Hlja j;tJ«KMTRl L2^^;!JPU. 94°CX1^(D 
^'l4Lfc^. 94°C. 60#;72°C. 6O|:j>;0^e)^c?§i^-r^/V^3Of--r^/Hf V^itipM^ttofc 

'^/l^:A>h^K)tH^. QIAquick Gel Extraction Kit (QIAGEN) -CMM^fCo WMLfcWf 

>'°^:^5:K^pCXND3/KMTRlScFv2i:-^:^bfCo 
[0103] 1-2-2. ScFvHlLCDlS^ 

:7°9^-^— ScFv-lS (ia^lj#:^ : 32) *5itJ^^ScFv-lA (iB^IJ#-^: 33) Diabody^ 
Ja^iJ^^— pCXND3/KMTRl#33(DlJ^:^— f|55> (Gly-Gly-Gly-Gly-Ser/'gB?!j#-^ : 

:^infcm}T'<DV ^^—M-^T^l^Glyt^i^^X^mBYl^ttlo pCXND3/KMTRl#33^^Mi:b 
KMTRl Hl(ia^lJ#^:26)i:ScFv-lA, AU^^ScFv-lS^KMTRl L2(@a^lJ#^:2 

9) (D2m.(Dyy4-^—(Dm.-^i^'^^ti^tixpcR^n<^xmh^^m}irm±^^. k 
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[0104] v^'l-l-Ctt, #50 pmol(D:/9-t'-^— KMTRl Hlj^JcU^^ScFvlA^PCR^J^:^ 

^Ml^. @ ^(D1^-1'X400 bp(DWi)f^^^^^^hW^tHl^. QIAquick Gel Extraction 
Kit (QIAGEN) "eW^LfCo 
[0105] "^^—-^'l-Z-Vn. #50 pmoKD:/^^-^'— ScFvlS*Dj;t)^^KMTRl L2^PCRS^K^ 

V ^Tt>PCR^fTV \ @6^i^^X400 bporr>t^WMU7to 

[0106] ^^—yi-mxu^^—^^i-2(D^iv^ti(DRst^mm-^^hm::.m^DNAm)T'^ 

^<Dct5 t-Tir^://v*5 iU^^iiiliSLfc : >'^1-1:J5 j;t;^^^:3-— :7^l^ 

•^—^/V-^-f^'y—X-dA^CKXl^mcO^m^Hl^fc^. 94°C. 30#;72°C. 60#;6^ 

^^c^'5■f--1'i5?'7^^51^-1'^5^/^^TV^T-fe:/:7V^b/Co ro^^— ^^)(;i#o.5 ju L(D 

100 juMOKMTRl HljoJ;0KMTRl L2^^;!JPU 94°C. l^rHl©^'|4^=ff V\ MV^ 
T94T:. 60#;72T:. eO^^O^b^^-Sf-^i^/V^SOif-^i^/HtV^ifiliS^^TofCo MiS^ 

i^{*i.2%T;?fi:^— ;^<>'/^'a;^^^1ciJ]-e^ilb. @6^(Df--fX800 bpoHf^i-^^^'Vv^^b 

-^«9tHL-. QIAquick Gel Extraction Kit (QIAGEN) -eS^Mb/Co ^Ml^tlWx)^^^^ 
^^EcoRI:ioj;tJ^^NotI-e?|^{t:U f-i^m^B^EcoRlioXXfNotlXmMl^fcm^^^ 

pCXNDS/KMTRlScFvli^^ bfCo 
[0107] 1-2-3. ScFvHOLCO*^ 

-/^^^w-ScFv-OS (@B?lJ#-^ : 34) 43 J;tJ?ScFv-OA (@a^lj#-^ : 35) Diabody^ 
^^^^—pCXND3/KMTRin33(D])>^~-^1^ (Gly-Gly-Gly-Gly-Ser/ga^lJ#-^ : 

:^tlfcm}T'iiCWJ:y^—:^^^~^tl^J:\^ ^ j;5^lf bfCo pCXND3/KMTRl#33^^§y^L 
KMTRl Hl(ia?IJ#-^:26)i:ScFv-0. &I^ScFv-OSi:KMTRl L2 (Ba^(I#-^: 29 
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[0108] 7'0-1-efi. #50 pmol(Dy^^-r— KMTRl HldoJ:U?ScFvOA^PCRSJS^ 

mi^'MMU i^— ^/Hf-r^^— -e94°C. l^(Dmi^^ffofcm. 94°C. 30#;72°C. 
60#^^b?'^-51^'1'^/^^301^^^5^/HTofCo R}t-M'l^m.2%T:ifvi—^^/\^'mM.^W} 
-e^glb. a fi^(7)i^-rX400 bp<7)lif;t^^VV;6^^)^«9t±ib. QIAquick Gel Extraction 
Kit (QIAGEN) X^MLfCo 

[0109] =f-^—^0-2X-l^. #50 pmol(D:/9^-r— ScFv0S*5j;t;?KMTRl L2^PCRSJ^:^ 

[0110] ^^—y^o-\i6i:v^=^^—y^Q-2(D^fh^n(DK)-L^mmi^hmfc^^ 

0- 1*5 J:tJ^^^:x— :/o-2;5>^)#/cDNA»f>i-^i iu L-f o^;!jpb/co i^^-a-^J^i^^m 

^1^— ^'/H^-^i^^— -e94^f^Tl^^'l4$-*fc^. 94^:. 30#;72'C. mfP-h^hf^^ 
i^'fi^^/V^Si^-fiJ'/HfV^T-fe^y'Vv^fTofCo ^^XiClOO MCDKMTRl Hl:ioj;tI^^ 
KMTRl L2^0.5 n Lrf^WMX^. 9^°CXV:^(D^mJ'zM.. 94^, 60#;72°C, 60# 

^^f>^ce§i^-i'^/^^30i?-^i5^/Hf V ^iiilie^=fTofco SJ^^^#J{*1.2%T;?/n— ;^<5^Vk^ 

^l^lJj-e^ilU g 6^COi^^X800 bp(DiT>T''^<5^V^/i>^^^«9t±ib. QIAquick Gel 
Extraction Kit (QIAGEN) -CftMbfcio WW^fdmy\^UW^MEcoRm^Xl^oi\X 
mitX^. ^is?)f|lJPS^^EcoRI*Dj;t^'Notn:?^^LfcBm^^^— pCXND3(;iJf AU> 
8lf;tO:^S@a^>J^^^bfCo @ 6^Oia^lJ^^>O>^^^5:K^pCXND3/KMTRlScFv0 

[0111] 1-3. Tandem Diaboody^^^i^^—O^H 

1- 3-1. Tandem DiabodyCOxIfV^' 
fi^Br^ffl^(VH)i:!g^Br^ffl*^(VL)i:^2o-foVH-VL-VH-VL(DjlR-ei5'^'T'' 

iJ'^'^^iJ'irLT^m^-^/cJ^'^. 2oOsc(Fv)2^^C»r^T^|i.^{^^<eofcVH-VL^S5: 
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^^tl/TV >5 (Cancer Research (2000) 60: 4336-41) o 

rr-Cii, sc(Fv)2(D oT^'BS^rHlCDSoOy^-;^— 5 mer, 12 merRXlS mer(5DjlR 
f-«fife$tv5sc(Fv)2^T'1fV>'L/Co 12 merOy^;^;— iB^iJ^LT. _h 

tE$R^(CtB4g(DSLia?IJ(Arg-Ala-Asp-Ala-Ala-Ala-Ala-Gly-Gly-Pro-Gly-Ser/Ba 
^IJ#^:36)^Jgffib. 5 merCOy^^f;— ib-CGly-Gly-Glj^Gly-Ser(@a^lJ#^:10) 

^^fflL/co «^L/c-<^^-Jr=i-K$tv§T^/j!tiB^'J{*T5/*i^;e)^^>|ii(;i (VH 

iXi/-:)-/^@B^!j) - (VH) - (5 mery^;(7— )-(VL)-(12 mery^;*— )-(VH)-(5 mery>' 
) - (VL) - (FlagiJ^^O - (^Jh^ V» -efcSo 
[0112] ^(Dj;5^<esc(Fv)2^=i— K-r§DNArr>t^#§fcJ^{C, l-l.-r-ftMb/cDiabody^^ 

pCXND3/KMTRl#33?r^gy^U:fePCR^ffofCo PCRtCj;J9. (VHiXi^-^/P 
iE^IJ)-(VH)-(5 mery>^;5;— )-(VL)-(12 mery^;^— (D^g|3) Ki~SDNAif 
>H':7^if^i/M, &U^. (12 merVl^^—<D—m-(VH)-i5 mery >-;&—) -(VL)-( 
FlagiJ'^O-C^^-lt^^K^') ^=3— Ki-§DNA8lf>T-:7^i5^V>'h2^#y^Co ^tlh2-0(Dy'9^ 

p<:^h^l2 merODy K^^ir^^SmalM PS^^^^BB^U^f Uffl L-Xm^^ir^^ 

[0113] 1-3-2. Tandem DiabodyO^^ 

y^^-f-^— KMTRltanA(iB^IJ#^:37) {i, Diabody^Ja-^J^iS?— 
pCXND3/KMTRl#33(DVH(D^^(C/N^>^^y^VXi--5@B^yt^J^<SmaI^|^iB^IJ^ 
-^tpl2 meroy^^;^— iB?iJ^=i— Ki-^@B?iJ;6^^>/^ST^^-fe^;^iB?iJ^i^o, 
-f-^— KMTRltanS (SB^IJ^-^: 38) nSma.imWM^i}^^t^l2 mer(DV^^^—M^i^ 
=3 — Sa^J t^l^< Diabody^^^i^i57— pCXND3/KMTRl#33<Z)VL<^)^i^ 

:7"'y^VX-r^SB^Ud^e)/.e§ir^:^gB^iJ^|^Oo .iti^^>(D7°^-r-^— ^ffi v ^-c:7^^> 
^M*5j;U?2^Jii|iMLfCo 

[01 14] y^ftlTI* . #50 pmoK^y y-r-x'— KMTRl HI (@B^IJ#-^ : 26) ^XXJ^ 

KMTRltanA^, pCXND3/KMTRl#33^^Mi:b-C-^tf PCR^J^^^Ig (l-2.(cl|B^) 
iZ.mi}Qi^. -^—'^/V'^4^'7—X94°CiCXl^(D^^, 94'C. 30#;72°C. 60fM^hfj: 
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6^cOf-^X800 bpCDif/i"^^V^;^i^fe^'9t±iL. QIAquick Gel Extraction Kit(QIAGEN 
)-e*tSUfCo i;^^^^lJM^EcoRI*DJ;U«SmaUcJ;^9^'^>^bb. ^Je)$!jRB^^EcoRl:Jo 
j;tJ?SmaI-e^^b/c^^i57— pBluescript®^!! (TOYOBO) iZlJf Ab. if^t^OitSSa^lJ 
^^^b/c„ a 6<](Dia^lJ^^iO:/9><.^K^pBS/KMTRltanFrl^-^i&L/Co 
[0115] '^^—y^#2'Clt. ^50 pmolCC):^^^-^— KMTRl L2 (Ifi^lJ^-^: 29) ^XXf 

KMTRltanS^CXND3/KMTRl#33^^M^b-C#tfPCR^J^:^|^(l-2. tCfEtt) 

f-^^/v^30i^-Yi5^/HfofCo SJlii0^f*l%T;5fn— ;^>rVkm^^l!]'e^ilb. gfi^ 

(Di^^XSOO bp(7)lif>t^^VV/5^^^«9mb^ QIAquick Gel Extraction Kit(QlAGEN) 

Notl-eP^g^bfc^i^iS'— pBIuescript^'^lUC^f Ab^ B'f>H-<^:^SHa?lJ^^^U/Co S ^ 
0@a^lJ^'boy9^^K^pBS/KMTRltanFr2^^:igLfCo 
[01 16] pBS/KMTRltanFrl PM^^EcoRl:Jo ctU^Smal-C. ^fcpBS/KMTRltanFr2 

ft-e^gib. g 6^<Di^-YX800 bpO^irvH-SryW^^^^^Jl^mb. QIAquick Gel 
Extraction Kit (QIAGEN) -CUMb/^Co ^tbh(D^W{)i^^i^MMB^EcoRm^U 
NotlTt^i^bfc^m^i^^— pCXNDStCj^Ab^ g et)<^;ft^cDif>H'^t>o^9;5?>^K 
^pCXND3/KMTRl Tandabi^ig bfCo 
[0117] 1-4. Whole IgG^^^i^^—(©«^ 

1-4-1. Whole IgG^^-^^i^—COT'-^-O 
|!Et^#fF(WO 92/19759) -e#'g^$ttTV^§j;5(^> ^Ji.^i^iJ'— HEF-PMh-g y 1 

f;iv':^^^^/viE^J:j3J:tA/H^^b?'^5»ir>^r^if A-r^-J;. thEFl a T^n^— ^— <^$ij^ 

T-e, I^VH»fjtt-tHH^^^|Mig^dS#;!jn$tl.fcWhole IgG(DH^^^?g.i-^o 
^m^i^iJ'^HEF-PMlk-g K v-i^^-^/VBS^'J^SiUVL^yO^b^^^iffK-t^^fA 

KX^, thEFl a:/a^-^— (DMT-e, f^vLif>T-i-t:hL^^^S-|S:®;5M^;!jg$ti. 

/cWhole IgGOL^^B^-r^o ^tVbHl^*5j;U?Ll^<?5^^-<i5^>5'— :^tjj#3^Jia 
COS-7#ii*^Ai-tL{iWhole IgG^^fi,$-i:-5ri!^S-e§§„ 

[01 18] H^^m^iJ^^— ^r<DX9 KVXn^^t^^X-^^o Diabody^m^iJ^^ 
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DNAi:UX#A$tl/-CV^§o ^^X\ HEF-PMh-g y 1 (CiOv^iJ^^/VSfl 

^5?— pCXND3/KMTRl#33tCji, VL;O^^A$tl.'CV ^^;OS^<Dv^^~i-yV@a^iJ}i-^^tl. 
•rv^/iV\ ^^X\ #|f (WO 02/094880 Al) (CfE%§tb"CV^§KMTRl^#:L^v'i^ 

-^^b. 3i-^7feT:/^-fe>'>?>:7'^^-x'— i!:^j|a-^t>-fr-CpCXND3/KMTRl#33^^g^ 

^LfcPCR^^f^^ir-ev-^'-^/Ha^iJ^ltoVL^iiiliSi-^^^^s-et^^ ^(Z) j;5 t^b-c 
iJ'^— HEF-PMlk-g K i^jf Ai-5^i:t-J;«9L^^?i.'^^^-^«^i-5-i:;5S-e^;5 

o 

[0120] 1-4-2. Whole IgG||Ji.^i^i5^— (DlSH 

-fe:/;^:/9-f -^^KMTRVHsp (ga^ij#^ : 39) ^pCXND3/KMTRl»33(Z)=i— KMB^J 
ffi. T^y^iffitC/N^^'y^VX-rSi^^f+UfCo KMTRVHsp{C{*, ^n—^>^^'(Dfc 

a6 t;iHindlll$!jRB^^^IigE^iJ;J»s#;!]P^tt-CV T>^'t>^:xy'^4^^ 

KMTRVHap(@a^!j#-^:40) SipCXND3/KMTRl#33(D=3— Kia^lJcfJ. :fy/py^^-y^ 

b/Co KMTRVHap{C{*, i^P— ^>'^^COfc^6(clBamHI^|ilJ|3I^^^|^@E^lJ;55f^;!]p$;^^ 
-CV^^o -fe^>^:/9'l'-^— KMTRVLsp(Ba^lJ#:^:41) (i, #W(WO 02/094880) i^fB 
4fe<^KMTRl VL<Dv'i5^~-^/Via?lJ^=t— Ki"SiS?!j^-^^. ^(D_h^(z:Kozak=3:x-fe:>' 
i^;^@a^ljCCACC*3 j;t)«BamHI$!| m^^MMMn^l^^ X^^fYl^fCo KMTRVLsp 

f*. pCXND3/KMTRi#33(D=i— KiB^iJcf ^ VL<DT^y^i^tc:^N'Y:/y^''i'Xi-;5<i:5 

o T:^^-fe:^^:/7^-^— KMTRVLap(ga^!l#-^:42) f*pCXND3/KMTRl#330=i— 
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[0121] yVH-CIt^ #50 pmol(D7°^^'e— KMTRVHsp:Joj;tJ«KMTRVHap^ 

pCXND3/KMTRl#33^»Mi:L'C-^t?PCRSJ^i;^|g(l-2. (Cfe^) t^^llPL. 1^— 

-e94°CiC-Cl^C»^'|4^=fTo/c^, 94^0. 30#;72'C. 60#^^^)/^§1^ 
-(':^/v^30i^-ri^MTofco KJ^:0i^{*l%T;(fn— >?.^Vv«^^5ci!]-e^ilb, ^^(D 
f-^X400 bp(D|lf>T-^<5^Vl-';0^b§3^9tliL. QIAquick Gel Extraction Kit (QIAGEN) 

.i;U?HindIII-e^^Ufc^5a-<i^^— HEF-PMh-gy ItCljf Ab. rr>t«:^^@a^iJ^^ 
^UfCo g 6^(DiE^J^%o:/^><.5K^pHEF-KMTRlVH-g y 1 ir-^ig LfCo 
[0122] :/VL-e(i. #50 pmol(D7°7^-^— KMTRVLsp4oJ;t/KMTRVLap^ 

pCXND3/KMTRl#33^»Si!b-C'^tfPCRSJ^?^^(l-2. (;ife*t) (il^^PU. 
^/Vf--ri5^^— -e94°CtC-Cl^cD^tt^=ffo;^c^, 94°C. 30#;72'C. 60fM^h^.£^-^ 

-fi5^/^^30i^^i^MfofCo MiiS^i^{ii%T;«fi:i— ^>7^VvmM^»)-e^ilU, 

f-^X400 hpCOWf}i^^/^7!)^h^'0tii\^. QIAquick Gel Extraction Kit (QIAGEN) 

iOTindlll-CglSbfc^^^^^— HEF-PMlk-g k f^Jf Ab. m}i(D^Mm^i\^'^k 
^bfCo g 6^(DiE^J^t)0:7°^j:=<>5:K^pHEF-KMTRlVL-g k ^-^^bfCo 
[0123] 2. Diabody, Triabody, Tandem diabody:ioi:t;^mole lgG<D^^ 

l.tc:JoV^T«i|Lfc#^?g.^i^^— #10 ju g-f Gene Pulsergg^ffi V ^fc^ 
l/i^haTlfW— >3>'i'ilc:J;«9COS-7|fflJ3S{^^AbfCo 'f-^^t?^^ #DNA(1G /i g)^ 
PBSct't^^^Lfcl X 10'mSk(D0.8 mLCOT])^—H^Mx.. 1500 V. 25 fx F(Dffii(;i 

thfc^M^. 10%!^^^J3^J,SjfiL?f (GIBCO BRL) ^-a-tPDMEMJ^i^^ (GIBCO BRL)30 
mL(;i^ffibfc„ ^tV^37^. 5%CO <^^#T-ei^^J^#bfc^. J#it&^*^. PBS 

2 

tC-C^Ji^^4lgIj5fe^|i-b. CHO-S-SFMni$±l& (GIBCO BRL) 15 mL^^iPbfCo ^^X^ 

sT'c. 5%co (D^#T'e72^F^Jt^L. m'Mmi^x<omsmm'm^^^\^fc±m 

2 
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[0124] 3. ^UM^<Dm&MM 

3-1. Diabody. Triabody*5j;U?Tandeiii DiabodyOl6Sa!l^ 

2. 'e^?i,$-&/cJ:t^±?f cfJtDDiabody, Triabody:}o j:tF Tandem Diabody(Diti^{t 
. ^fiy°^X^^^lii^;F-|J^ Ufc/M:^-fe>^f— BIAcore2000 (BIACORE) ^ffi V 
m&M\^VfCo ^tlh(D^m^i'iFiag^^^:m^M^tlX\^f:i. ^^X\ ^Flagfei#:M2 
(Sigma) ^flJffib-C^#^=fTofCo j;<9 ^,^6^1^}^, ^^^^-fe^i^-^5/yCM5 ( 
BIACORE) lc:T5^;?;5/:7'y>'i5^&-e@tefliL. ^5/>^^;SV^/cJ^^± 

[0125] 3-2. Whole IgGcD^ft^S'J^ 

2.-e^m$*fcJt*±^f ct^<Z)IgGMSa"J^ttELISA-etTo/Co ELISAffi96:^7V— 
hMaxisorp(NUNC)(D^:A:(cl=i— 7^^>'i/^^5/>'T— (0.1 M NaHCO , 0.02% NaN , 

3 3 

pH9.6) KXKll n g/mL(DitS(^I^Mb/'c-V=¥^tMgG^#:(BIOSOURCE) 100 ^ L 

^Mk.. ^M-ei^r^(D^:/drrL^— i/3:/^=ffv^@^i'fbbfco ioojuL(D#3^^^5/:7 

(50 mM Tris-HCU ImM MgCl , 0.15 M NaCl, 0.05% Tween20, 0.02% NaN , 1% 

2 3 

^iysk.mT/P:/V^iBSA),pH8A)Xy~vi^y^lyt:fl.fcM, Whole IgG^^Ji.$i^fci$ 

^_b»^liiMP^#f^u-c^yv:tcioOju L-f o;!)Px.. SM-em#r^(^-f>^=ar^'<— 

BIOSOURCE) 100 M L^;!jpx.fco S?a{^-ciNFF^o^>"^^^— v^a^^trV \ ^fe#L 

fc^^ SW/'^5/:77'— (50 mM NaHCO ^ 10 mM MgCl ^ pH9.8) iC^^bfcl mg/mL 

3 2 

(^^S^m (Sigmal04, p-^hn:7ai=/HJ:x^, Sigma) 100 n L^M^. 405 nm-CO 
®3feS^MICROPLATE READER Model 3550(Bio-Rad)^ffiV>-CiiySb/Co igSS'J 
^(^^2pp"Bi:L-CfcMgGl K (The Binding Site)^fflV>fCo 

[0126] A. mmmmt^'&^(Dmm 

2. -eBfa$-1irfci##_h?tfti(DDiabody^ Triabody:i3j:t)« Tandem Diabody<D^^ 
fetl/TV ^S^M^jMlSttCOLO 205(ATCC CCL-222) ^|fflJiSJ#^ffi965A:Wi?'n 
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h (FALCON) {C7.5 X 10*?MJ3S/!>^/^'eSI@L. CHO-S-SFMII (GIBCO BI^) 

-C^Flag^#:M2 (Sigma) ^10 ix g/mL(Dm&XmMi.fCo IfflJiS^S^gttMcDl^tt 
^M{^ttTRAIL^^!;;^f>'KApo2LM^i^X.#: (Sigma) ^CHO-S-SFMII-e#3iRLT 



lC^J5^ii?it/^Ji^#'|4S!l^^^Cell Counting Kit-8(WAKO)^»bTBfe$-*/c 
450 nm"eCD0^3feS^Microplate Spectrophotometer Benchmark Plus™ (Bio-Rad 

[0127] Diahody<Dmmm^^mn<D'^^^m l K^To ^<D'^^. DiabodyCO^^^^^JP 

o H^^Ti^. Diabody(;iM2^#:^^;(jPU Diabody^i^n>?.!;^i^i-5^0^jfe|faj5S^^ 

[0128] Triabody*5j;lAA/hole lgG(DmS^MW^^WMo:>'^^^M2K^ir„ ^(D'i^^. 

Diabody*5j;U?Whole IgG(C(tM^^^l0JlS^*^'l4^S^J?)^>tb/^/5^ofCo ^fhlCMV 
, Triabody^»bfc#|flJ3^J*^J6lJ(;i^^^^b. Triabodyt;if*B^b;0^?'^#BJI^^^^'|4/&S 
^m^tlfCo t^i^Hr, ]}>':fy—S:^n meridXXfO mer(Z)Triabody(Z)^ttdSg|^-efc 
ofCo :*:|l^-e{iWhole IgGdgGl/ /c ) KUMS^^W^i^^misbhtl^j^^^ofCo ^<D 
I^^Ji. #1^ (WO 02/094880 Al)l:1i|^C^#:^SigGl(7:)?f^B'eCOLO 205lHJ5Si;i 
>EtbT^M^i^SLD50=100 ng/mL^^i-i^^^ifi:b/cCd^ofCo ^^-C^^lia-e 
ffiV^fcWhole IgGcDCOLO 205|HJiSl->$>f-f-§l§-^l&tt^-fe/Vy— tfWffibfCo 

mocki^itg?b-C+^t>^hi5''^i^C0v'7h;aS;^m$tv/cri;a^^). Whole 



[0129] ^iC, Triabodyi:Tandem Diabody(0|ffl|^^^S?gtt(Dltie^^TofCo IS;^^|ll3iC 
^-To iC)J^M^ Tandem Diabody(*Triabody^_htllS^tt^^U^ ^(D^'^U. ^ 

^yi/VKApo2Li!iii^;5^^iLj^_b-efeofco ^^tt>(DWWzn. itmi^tii^^(D^-h^ 
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[0130] J^_h, ^^(D^^tL-XTandem Diabody^Dimriabodyf^Whole IgG^Jitll^lB 
COX^^j:W^^:^^^^M^fl^o ^o-C. Tandem Diabody^U?Triabody#C03oi^i._hcD^ 
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[5] 3o(DscFv^534#:^?f^^LTV ^^^t^W0itir^mM^M.4{Z.mm<^^i^o 

[10] 4o<D nr^^*^^'^tJ'3^y^:/^K^52S#:^?l^^b-CV ^SW^«9(^fE«<D^#: 

o 

[11] TRAILS^^d5TRAIL-RlXfiTRAIL-R2-efc'5W^JKl— 10(OV^-ftVd^tCfB^ 

[13] JWllS;6SMj^|^-trfe§ff^^i2t;ifBi!c<^fei#:o 

[14] Se?iJ#-^:2titBgc<^T^/^Sa^J^^i-5fei;#:o 

[15] ia^ij#^:4icta4fe(DT5y^ia^ij^^'r5fei#:o 

[17] mm^^-:8izniim(7)T^/mmm^^ir^m.i^o 

[19] i7im'^^um^^3-^-vh^m^^i8i^mm.<D^i^, 

[20] Mil?g'^lfP{55:^s4o-efc;5 1 8 KmM<Dmi^o 

[21] ^ia;^5|t^^|^^^fe§f#^^18-20cDV^-rtl.^^(ifB^(D^#:„ 

[22] tt^^l-21<DV ^-fti^ ^cmM(Din.i^^=^ — Ki-54^°y ^i5^i^:^^Ko 

[23] ft^3S22t;itEf!cO*°yp?^^:^^K^:^hy^v^^>^h/£^{4^T-CvN-r:/y^VXL. 
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[25] tt^3S22^^cJ*23(i|Bmc»4<y5^i^lx;^^K^/c(«^JS24iitBife(D-<i5^^— ^ 

[26] m^^i-2i(D\^'rti^Hcmm(Dmi^^-^^ir^. mms.i^^o 
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